Abstract
We report a set of measurements of inclusive invariant p T differential cross sections of Λ 0 , Λ 0 , Ξ ± , and Ω ± hyperons reconstructed in the central region with pseudorapidity |η| < 1 and p T up to 10 GeV/c. Events are collected with a minimum-bias trigger in pp collisions at a center-of-mass energy of 1.96 TeV using the CDF II detector at the Tevatron Collider. As p T increases, the slopes of the differential cross sections are similar not only to each other but also to those of mesons, which could indicate a universality of the particle production in p T The invariant differential cross sections are also presented for different charged-particle multiplicity intervals.
Ever since their discovery in cosmic ray interactions [1] , particles containing strange The process by which hadrons in general are produced from interactions is an unsolved 3 problem in the standard model, and a detailed analysis of production properties of particles 4 with different quark flavors and numbers of quarks could pave the way to understanding the 5 process from first principles. The data on strange particle production can also be used to 6 refine phenomenological models and set parameters, such as the strange quark suppression 7 constant in event generators, which have become an integral part of any data analysis.
8
Interest in particles containing strange quarks increased with the introduction of the quark-9 gluon plasma (QGP). Formation of quark-gluon plasma in a collision could manifest itself as 10 an enhanced production of strange particles such as kaons and hyperons [7] . To isolate QGP
11
signatures in heavy-ion collision data, understanding the particle production properties from 12 simple nucleon interactions is necessary.
13
There are ample data on the production of particles with one strange quark, but very little GeV/c, based on ∼ 100 million minimum-bias events collected with the CDF II detector.
21
The measurements reported here are the current best from any hadron collider experiment 22 in terms of statistics and p T range.
23
The CDF II detector is described in detail elsewhere [14] . The components most relevant 24 to this analysis are those that comprise the tracking system, which is within a uniform axial 25 magnetic field of 1.4T. The inner tracking volume is composed of a system of eight layers of 26 silicon microstrip detectors ranging in radius from 1.5 to 28.0 cm [15] in the pseudorapidity 27 region |η| < 2 [16] . we require δZ 0 be less than 2 cm, and the d 0 be less than 0.25 cm. To reduce backgrounds 28 further, we require the Λ 0 decay length L Λ 0 , the distance in the r − φ plane between the 29 primary and secondary vertices, to be greater than 2.5 cm and less than 50 cm.
30
The invariant mass M pπ of the two-track system is calculated by attributing the proton to obtain the number of Λ 0 hyperons. This number is divided by the acceptance to obtain 7 the invariant p T differential cross section as described later.
8
The fitting procedure is one source of systematic uncertainty. This uncertainty is esti-9 mated by separately varying the mass range of the fit, the functional form for the signal 10 to a double Gaussian, and the background modeling function to a second-order polynomial.
11
The number of Λ 0 is recalculated in all p T intervals for each variation. The systematic un-
12
certainty is determined as the sum in quadrature of the fractional change in the number of 13 Λ 0 from each modified fit. It decreases from ±10% at the lowest p T (1.2 GeV/c) to less 14 than ±5% for p T > 1.75 GeV/c.
15
The cascade reconstruction decay mode is the third track to obtain the invariant mass distribution of the combinatorial background.
7
This distribution is subtracted from the M Λ 0 K − distribution after normalizing to the number 8 of events in the mass window 1.69 Fig. 1 .
10
The distribution is divided into 10 p T intervals, and we use the method described above are about ±10% for all p T intervals.
16
The geometric and kinematic acceptance is estimated with Monte Carlo (MC) simula- 
4
The modeling of the MB events overlapping with the examined resonance and the selec-5 tion criteria applied contribute as a systematic uncertainty to the acceptance calculation.
6
The contribution from the former has already been mentioned. Acceptance uncertainties acceptance uncertainty is added quadratically to the systematic uncertainty due to the fitting 21 procedure, described earlier, to give the total systematic uncertainty.
22
For the Λ 0 case, the acceptance uncertainty decreases from about 25% at p T ∼ 1 GeV/c 23 to 10% at p T ∼ 2 GeV/c and then rises again slowly to 15% for p T > 7 GeV/c. The 
26
The inclusive invariant p T differential cross section for each hyperon resonance is calcu-27 lated as Ed 3 σ/dp 3 = (σ mb /N event )d 3 N/Ap T dp T dydφ = (σ mb /2πN event )∆N/Ap T ∆p T ∆y where 28 σ mb is our MB trigger cross section, N event is the number of weighted events, ∆N is the num-
29
ber of hyperons observed in each p T interval (∆p T ) after background subtraction, A is the 30 acceptance in the specific p T interval, and ∆y is the rapidity range used in the acceptance 31 calculation (-2 to 2). 
32

12
The plots on the right side of Fig. 2 show the ratio of the p T differential cross sections for Ω − /Λ 0 .
1
The plots in Fig. 2 clearly show that the cross sections depend on the number of strange 2 quarks. However, the similarity of the n values in Tab. I, along with the measured value . This is in contrast to the low p T region where 6 the slope exhibits a strong particle type dependence [28].
7 Figure 3 shows the p T differential cross sections for two charged-particle multiplicity 
10
Due to the low Ω − sample statistics, distributions are only shown for Λ 0 and Ξ − . We 11 observe a correlation between high p T particles and high multiplicity events. This is a 12 general characteristic independent of the particle types.
13
In summary, the production properties of Λ 0 , Ξ − , and Ω − hyperons reconstructed from could be an indication that the production process which determines the p T of these particles 1 depends little on the particle type as p T increases. We also find the hyperon p T differential 2 cross sections fall off faster with p T for low multiplicity events than for high multiplicity 
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